Effect of pH on the cross-bridge arrangement in synthetic myosin filaments.
Synthetic thick filaments were cross-linked with dimethyl suberimidate at various pH values over the range pH 6.8---8.3. The rate of cross-linking myosin heads to the thick filament surface decreases significantly over a narrow pH range (7.4--8.0) despite the fact that the rate of the chemical reaction (amidination of lysine side chains) shows a positive pH dependence. The fall in rate cannot be ascribed to dissociation of the filament during the cross-linking reaction since the sedimentation boundary of the cross-linked filament (pH 8.3) remains unaltered in the presence of high salt (0.5 M). The decreased rate of cross-linking is also not caused by a shift in reactivity of a small number of highly reactive lysine groups, since the time course of cross-linking (pH 7.2) is unaffected by preincubation with a monofunctional imidate ester. Our results suggest that the heads of the myosin molecules move away from the thick filament surface at alkaline pH but are held close to the surface at neutral pH.